The aim of traditional retirement planning is to set a wealth accumulation target for your retirement date so that your desired expenditures can be obtained using a "safe" withdrawal rate.
Introduction
As you (or a client) progresses through your career, how do you know if you are making proper progress toward enjoying your desired retirement? For traditional retirement planning, you would track your progress toward a wealth accumulation target for your retirement date. That target would have been determined by first calculating how much you would like to withdraw from your savings after accounting for Social Security benefits and other income sources. You would also study the safe withdrawal rate literature to decide on a withdrawal rate you feel comfortable using. It is then a matter of saving enough so that the withdrawal amount to obtain your desired expenditures represents your determined safe withdrawal rate. Tracking your progress in this framework then involves determining whether your current wealth accumulation is sufficient to get you to your intended target at retirement. Pfau (2011b) argues that due to mean reversion (the lowest sustainable withdrawal rates tend to follow strong bull markets just prior to retirement, while bear markets in the final preretirement years tend to allow for higher withdrawal rates), this framework may not be the best way to plan for retirement. Individuals whose careers end after a long bear market will be less likely to meet the traditional wealth accumulation target linked to the safe withdrawal rate, but unless the economy really experiences a crisis much deeper than anything to date, a higher withdrawal rate can be supported and those individuals will not have needed so much wealth to be able to withdraw their desired expenditures anyway. Likewise, it is only reasonable that those who worked at a time that provided the easiest path for reaching a wealth accumulation target (a retiree in 2000) should expect something closer to the harshest post-retirement conditions. The traditional wealth accumulation target for the 2000 retiree may not be enough. Instead of wealth targets, as Pfau (2011b) explains, someone saving at her "safe" savings rate will likely be able to finance her intended expenditures regardless of her actual retirement date circumstances. This study extends the case further, by arguing that even if you really want to achieve a particular wealth accumulation target, knowing whether you are on track to accomplish this even 5 or 10 years before retirement is really a somewhat futile task (unless you happen to have already saved enough to immunize your portfolio with fixed income assets). It is rather difficult to track your progress toward a wealth target that may not provide you with a good idea about your retirement sustainability anyway.
The safe withdrawal rate literature tends to look at the retirement period without considering the preceding accumulation period. They really should be considered together. This means, do not aim for a wealth accumulation target at retirement, but rather aim to accumulate enough wealth to actually finance your desired retirement expenditures. Because of mean reversion (a terrible decade for financial markets just before retirement will most likely not also be followed immediately by another terrible decade after retirement), these seemingly similar concepts can actually be quite different. With this alternative, the way to know if you are on track for a sustainable retirement is to consider hypothetical individuals with the same current situation and retirement plans as you, but who reached your age at different points in history. See how these individuals fared over rolling periods from the historical data. Determine what else must be done (what savings rate is needed over how many more years of work) so that all the hypothetical individuals from history facing your same circumstances could retire successfully. This gives you an idea of whether you are on track based on history"s worst-case scenario. To be sure, a more adventurous individual does not need to plan for success in the worst-case scenario, while a more risk averse individual may like to plan for an even worse worst-case scenario. Indeed, there is an important caveat that these "safe" strategies I will discuss are what would have worked in the worst-case scenario from the past. Future retirees may set new records for the worst retirement conditions, and this must always be kept in mind.
This paper provides a framework for mid-career individuals to develop a progress report about their retirement plans by showing which savings rate they may still need to use and how much longer they may still need to work. These findings will serve as a reality check for some, if the results show that expecting to retire before 80 or 90 years old will be difficult without a drastic change in plans. Others may find that they are already comfortably on the way to retirement with lower wealth accumulations than they might have thought possible.
Unnecessarily Charting Progress to a Wealth Accumulation Target in a Sea of Volatility
A very real problem plaguing the traditional retirement planning process, which may not be well recognized, is that it is very difficult to know whether or not you are on track to meeting your retirement expenditure goals or even meeting a wealth accumulation target. Due to the logic of compounding returns, most of a portfolio"s growth will occur just before retirement. Kitces If there's one thing that has remained certain in this decade of difficulty, it's the gold standard advice for retirement planning: save a healthy amount of your income, start young, invest steadily, and you'll be able to retire when you want to and enjoy the standard of living you hoped and dreamed for. Yet the reality is that this model of retirement planning advice excellence is actually far more speculative than we have ever acknowledged, and might be better summed up as: "Save for decades, build a base, and then in the last few years, quickly double up your wealth with investment growth and retire happily." We'd never say that to our clients... yet in truth, that's exactly what we have been recommending all along! A portfolio earning a fixed 7 percent return, for instance, should double about once every 10 years. With this doubling, our nest eggs really are rather dependent on what happens in financial markets during our final working years. Shiller (2005) earlier touched upon a related idea, having noted a concern with target date funds (which reduce stock allocations as people get older). These funds maintain high stock allocations when people are young and have little saved, and low stock allocations when people are close to retirement and (hopefully) have a much larger portfolio. Basu and Drew (2009) identify this phenomenon as the "portfolio size effect," and argue for this reason that target date funds reduce stock allocations at precisely the wrong time.
Most of the portfolio growth will occur late in a worker"s career when larger portfolio balances will provide for more capital gains in absolute terms. Lowering stock allocations at this time causes workers to tragically miss their main opportunity for building wealth through capital gains. Pfau (2011a) examines the same evidence as Basu and Drew (2009) , but concludes instead that workers with modest risk aversion may still prefer reduced stock allocations as they approach retirement in order to better avoid the extremely low wealth accumulations that occasionally result from higher stock allocations. 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 With these considerations, the notion of a progress report toward meeting a wealth accumulation target seems to be based too much on an assumption of constant portfolio returns. This might not be such a bad assumption to get an idea about saving when one is 30 or 40 years from retirement, but it is still always going to be the case that because one is presumably contributing funds throughout her career, the order of returns matters. As well, bad returns early in one"s career allow time to save more and recover, but a bad sequence near the end can be a much bigger problem. The specific returns earned in the final few years before retirement play a disproportionate role in determining the final accumulated wealth. But the variation in real returns for a 60/40 portfolio over a period of even 5 years can be very dramatic, hampering efforts for such planning. Figure 1 shows the compounded annual real return over the subsequent 5 years for a 60/40 portfolio over various rolling periods from the historical data. Though the average compounded annual real return was 5.26 percent, the variation of returns over 5 year intervals is still quite dramatic, ranging from as low as -8.5 percent to as high as 19 percent. Real returns are negative in 21 of the 135 rolling 5 year periods. Given how wildly divergent events can be even in just the final 5 years, how can we know if we are on track for meeting our retirement goals? retirees are chosen for having accumulated the least and the most wealth of anyone after a 30-year work period. In comparing these two individuals, the problem with knowing whether one is on track for meeting a wealth accumulation target at a planned retirement date is that either one of them could have hardly had a clue about their upcoming record-breaking statuses even just 5 years before their respective retirements. It was only in the final 5 years that events either went very well or very poorly for these individuals. Figure 3 to show the degree of predictability for retirement date wealth provided by varied asset allocations and at various points before retirement.
The predictability does improve as retirement approaches. The lower volatility of short-term fixed income also does allow for more predictive power, which suggests reducing one"s stock allocation as a way to lock in a target as it comes into sight (doing this, though, may jeopardize your retirement spending plans). As can generally be seen, progress reports of this nature do not help much in predicting your final wealth. Average long-term returns cannot be applied to short periods, as there is still too much volatility. Not to worry though, as it is actually not so important to meet such a target in the first place. There is another way to think about whether you are on track for a sustainable retirement.
Methodological Framework
I use a historical simulations approach, considering the perspective of mid-career individuals planning for events over the remainder of their life, charting a course which starts from each year in the historical period. I develop a baseline to facilitate discussion, but these assumptions can mostly all be modified to allow for any variety of real world situations. My baseline assumptions include that these individuals wish to make plans for possible survival up to age 100, and tentatively plan to retire at age 65. They earn a constant real salary for each year of employment and contribute their new savings to their portfolio at the end of each working year.
In order to track progress toward retirement, I calculate the minimum savings rates that would have been required starting from each year in the historical period in order to accumulate sufficient wealth by age 65 to successfully withdraw one"s desired expenditures over the subsequent 35 years. The highest of these minimum necessary savings rates (the worst-case scenario from the historical record thus far) represents the "safe" savings rate for the remainder of one"s career. I also consider that people may find their "safe" savings rate to be too high and may instead wish to use a lower savings rate while working longer than originally planned. I calculate how many years one would need to continue working while using a lower savings rate in order to have saved enough funds to finance retirement expenditures over the remainder of the time up to age 100. The term "safe" retirement age could be used in this context. 
Getting 55 Year Olds on Track for a Sustainable Retirement
To illustrate what must still be done before one can reasonably expect a successful retirement, consider someone aged 55 who has accumulated wealth equal to 4 times her salary and who expects her salary to remain constant in real terms for the remainder of her career.
Because of space constraints, this discussion will focus only on 55-year olds. Readers can find tables for individuals aged 35, 45, 50, and 60 as well in Pfau (2011c) . The 55 year old plans to maintain a 60/40 asset allocation for the remainder of her life. She also estimates her potential retirement income from Social Security and other pension sources, subtracts these from her desired total retirement spending, and determines that she would like to plan for replacing 50 percent of her pre-retirement salary from her savings. She does not know how long she might live, and she decides that she wants to accumulate enough before retiring to last her at least through age 100. She first has in mind that she will retire in 10 years at age 65, and she wonders what savings rate she will need to use over the next 10 years in order to have saved enough to make possible her planned subsequent 35 years of retirement expenditures. she should consider that she still has a taxing road ahead to reach a "safe" retirement. Just to have a 50 percent chance for retirement success, she will need to use a savings rate of 18.9 percent over the remaining 10 years. Her "safe" savings rate, which is the highest minimum savings rate from history that would have resulted in sustainability, is 52 percent of her salary for the next 10 years. If she wishes to avoid retiring until she can be fairly confident about her situation, but she is unable to save at such a high rate, then she must face the reality that her goal of retiring in 10 years may not be realistic. 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 Next, if she thinks that a 15 percent savings rate is all she can bear, she wonders how many more years she will still need to work before having accumulated enough to support her desired expenditures for the remaining time up to age 100. Figure 5 provides an answer. In 4 of the rolling historical periods, retirement would become feasible in as soon as 3 years, when she turns 58. The median case, which would allow for a sustainable retirement in half of the situations, is 11 years of continued work, allowing for retirement at age 66. To be "safe," she should consider working until age 71. These solutions (save 52 percent per year for 10 years, or save 15 percent per year for 16 years) provide two of many possible combinations which would have created a "safe" retirement plan in the worst-case scenario from history. Accumulating only 4 multiples of salary by age 55 leads to recommendations that may seem rather harsh, but this should serve as a reality check on what still needs to be done. 
Conclusions
This study outlines a framework for determining if one is on track for a sustainable retirement. The reason this is important, is both because traditional wealth accumulation targets do not provide the most effective framework for retirement planning, and because even if they did, financial market volatility makes it very hard to judge whether we are on track to meeting such targets. As an alternative for judging the fitness of our retirement plans, I extend the framework of Pfau (2011b) , which simply integrates the pre-retirement and post-retirement periods to determine which actions should be taken prior to retirement in order to have accumulated enough to afford one"s desired retirement expenditures. The answers derive from what would have proved safe in rolling periods of the historical data. The framework was demonstrated for someone aged 55, mixing various facets of a retirement plan to provide "safe" savings rate and retirement age guidelines.
This investigation does not incorporate all the necessary details about judging the feasibility of a retirement plan. First, a lot of thought must go into choosing a replacement rate:
how the retirement age interacts with Social Security, Medicare, and other pensions, whether retirement spending should adjust with inflation, and how to account for unexpected expenditures.
In subsequent research, annuities must also be incorporated to present a more complete picture about retirement possibilities, as well as the possibility that individuals may leave to leave bequests. Another concern is administrative fees and whether individuals will use an investment strategy that matches the returns on the indices used as part of this research. Retirees who can outperform these indices, perhaps by diversifying into other assets which could not be incorporated due to the lack of sufficient historical data, may more easily find safety. But it is more likely that many retirees will not choose investments that are able to match these index returns, at least after fees are deducted, and will find that the numbers here underestimate what will be needed. Further, many investors will not keep the same asset allocation over their lifetime, and will wish to use lifecycle asset allocation strategies which reduce the asset allocation based on age. Table 2 may show some unrealistic retirement ages for people who would be unable to maintain their jobs for so long. However, such impractical retirement ages should really just serve as a wake-up call about the unrealistic nature of one"s current plans. Hopefully, this framework can help contribute to strengthening the retirement planning process.
